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milUhlHQ KBTHOD AND APPARATUS 

This inv«ntioti relates to a metbod and apparatus for 
drilling and lining a borahola* 

conventionally, a borehole la CirBt drilled by a 
drilling aeaenbly* which Ib removed Crom the borehole, 
and a lining aasenbly i» aubsequently inserted into the 
borehole and naually cemented in place. 

However, thia procednre is unaatiaf actory in an 
unconsolidated fornatien and/or when the borehole is 
horizontal or highly deviated tcom the vertical, since 
the walls of the borehole may collapse before the lining 
assembly can be inserted. In order to overcome this 
difficnlty it haa been suggeated to provide the drilling 
asseiably with a caeing which la rotated and which ia 
Corned with a reasilng bit Coc reaming the borehole to a 
larger diameter than the casing, wliich Is left in the 
borehole as a lining while the rest pC the drilling 
aasenbly is withdrawn Csee Gfi-A-2 054 OOe and EP-Al-o 
241 154) « snob a prooedvra could only produce short 
lengths or borehole* because, of the friction between the 
easing and the borehole walls and 



the rasisrance to rotation of th9 casing provided by the 
reeniiig bit Corned on the caelog* There is thus a 
serious problen to be solved, particularly if boreholes 
more than ison in length are to hs achieved, as is often 
required in the petEoIeum industry* 

In order, to overcons this problem^ the pressnt invention 
is based on the idea of advancing a lining assembly and 
a drilling assembly together and withdrawing the 
drilling assenbly through the lining asseisbly once the 
drilling operation is conplete or i£ the drilling tool 
becomes stuck or needs to be replaced » 

The invention provides a aethod of drilling and lining a 
borehole, comprising the steps of (a) drilling a 
borehole by advancing a drllllog assembly driving a 
drilling tool which makes the borehole and 
simultaneously advancing a lining asseiably surrounding 
tlie driving assembly^ eo as ro line the borehole which 
is being formed by the drilling assembly Independently 
of the lining assembly- and which has a diameter greater 
than the external diameter of the lining assembly, and 
subsequently Cb) vltbdrswlng the drilling assembly 
through the lining assembly and leaving the lining 
assembly in the borehole* Preferably, the lining 
assembly is cemented in place before step (b>. 



Thd invention also pcovide» appacatuo for drilling and 
lining a borehole, eonpriaing a lining aasembly* a 
drilling Asseabl/ vhicb extends through the lining 
aaseably, and a drilling tool which ia independent of 
tha lining asseiably and which ie drivable by the 
drilling asBenbly tor drilling a borehola having a 
diameter grearer than tha external diaaotec of the 
lining aaGembly* the drilling a&aenbXy being 
withdrawable tbrougb tha lining aeBembly. 

It is poasible to leave all or part of tbo drilling tool 
bohind when withdrawing the drilling asacmbly. but 
prAfarably tha tool is alao withdrawable through the 
lining assembly; thie can be achieved with a tool 
oomprising reaming neane which axe novablo between an 
operative poeition and an inoperative position in which 
the uaxinum tranevorse dimension of tho tool is lass 
than the minivun Internal dianeter of the lining 
assembly. 

The lining assembly may be advanced simnltaneously by 
being drawn along by the drilling assembly, for which 
purpose it may be connected to the drilling assembly by 
releasable looKing means. Since the lining assembly is 
pulled by the drilling assembly (rather than pushed« as 
in GB-;^-2054 OOB and BP-Al-0 341 354 )« the liming 



assenbly can be Kept in tension, thus avoiding any ciaK 
ot collapse oC the lining Assembly through buckling 
under compress ion. In order to reduce friction 
resisting the advance ot the Lining assembly* it may be 
rotated, e.g.^ via the drilling assembly, 

rrhe invention will be described further, by vay of 
example only, with retazence to the accompanying 
drawings, in which: 

Fig 1 is a diagranmatlc axial section through a borehole 
drilling and lining apparatus, in which tho axial and 
radial dimensions are not to scale; and 

Pig 2 is a seotion on line x-x in Figure l. 

In tiie ColLowing description all the dimensions are 
typical dimensions given only as examples; they ace not 
to be talcen as limiting or restricting the scope of the 
invention. The apparatus Illustrated comprises a 
drilling assembly 1 which extends through a lining 
assembly 2 and which carries a drilling tool 3. 

The lining assembly 2 is mainly made up of stmel pipe 
joints of seamless casing or llnmr pipm with an outer 



fllamoter of 7.00 Inch (178mm) and an innar diameter of 
e*18 inch (157mm). Tlie roinlmun internal diametac of the 
linlDg asMmbly is 4 . fiO inch (117mm). 

The drilling aseemtaly 1 l» mainly made up of ateal pipe 
jointB of drill collar type with an outar diameter of 
4. so inch (ll4mm). The drilling tool 3 i« a eoabination 
tool compriaing a pilot hole bit 4 of 4-50 inch (I14mm) 
diameter carrying a hydraMlioally operated under-reamer 
having acme 4 capable of drilling a hole 8. SO inch 
(2l6mm) in diameter when in the operative position (ae 
shown). The arms 6 are collapsible to an inoperative 
position in vhioh the maximum transverse dimension ot 
the tool 3 is no greater than the diameter of the pilot 
hole drilled by the bit 4* In this position the tool 3 
can be withdrawn together with the drilling assembly 1 
through the lining aasemhly 2. 

The tool is driven by an hydraulic drilling motor 7 
whien ie 4.50 inch (lil4ma) in diameter « with the 
possibility of using a straight motor* a single bend 
notor^ or a multiple Ce.o-3) bend motor for directional 
drilling or etoeciog. The motor 7 is arranged in a 
seamless liner 8. outer diameter 5. so inch <l40mm) and 
inner diameter 4-65 inch (ilSion), oentralieed and fixed 
in the lining assembly 



A bottoa ..al a.««mbiy coaprlB.s a ISft (4. em) pip« » 
Bhrlnk fitted in the lining asa^nibly anfl having its 
innac bore machined to 4.«0 inch ai7mm) ae • pell.had 
bora rocaptacl. to xaeaiva saal packing aUmanta IX on 
tha dcillLing asaaably. 

The xming asaambly 2 la relaasebly lochad to tha 
drilling aaaaably 1 by a .o-callad J-l»tch asBaably 12 
BO that the lining aeaambly advancea «lth the drilling 
aaaaaibly. Tha J-latcb aasenbly 12 comprises thcee 
welded j-locklng pegs op keya (not shown) protruding to 
an outer diameter of 5.20 inch (132»«) txon a region 13 
built up ta a diameter of 4.70 inch <lJ.9i«k» by build-up 
welding on the drilling aaaevbly. An 6 ft (2.« ») 
length of pipe 14. ehrinh fitted in the lining asaeably 
and having a ■lni»uffl internal dlaweter of 4.7S inch 
(121 »») is machined on the inner eurfaca with a double 
latching profile to accept the above-aantioned keye to 
enable locKlng and unlocking of the J-lateh aasenbly 12 
in the natter of a bayonet fitting. 

The drilling aseevbly I Includes a ' 

measureaent-whlle-drllling hole aucvey package 14 with 
nud pulse telemetry and logging tools such as a gamma 



t.y and cased hoi. comp.na.ted neutron tool. In cl.e 
assembly Z are made of Monel (Tcad. MarK) aXloy- 

To ea.«. ce«.ntina of the bor.tiol. before vlthdr.vlng 
^t.e drilling ..."bly l. tne .«.-bly l Include, a Icnovn 
clrcnl-cina aubetit^t. 16 comprising • P««P-op.n 
circulating port device opened by pu«plng down a 
Plastic, ball wblcb seats In the substitute 16 and 
oompresses a spring allowing a sleeve to be -oved 
downwards so that ports In tbs aleevs are aligned with 
ports in the body of the substitute 16. A non-return 
,Xiai«g .l..ve valve 17 In the lining ass.«bly 2 is 
opened by the pump pressure. 

M>ove a variable number of spacer Joints the drilUn, 
assembly has a slip/buaper Joint IB. described further 
belov. followed by a top seal .ss«.bly « similar to the 
bottom seal assembly (».1U described above, finally at 
the upper end of the apparatus tb.r. la a spline driv* 
assembly 21 for transmitting rotation from the drilling 
assembly 1 to the Unin, assembly 2. Th. as-e-bly ZX 
laoludss a male spUn. s.etlon 22 with a l.nflth of 24 
loch 16X0»», shrln.. fitted on a drill collar type pip. 
and bavin, splines vith an outsr diameter of S.^TS inch 
tl46m.> and • radial depth of 0.» inch («n«) . This 



B 

a«fib«B with a fe«ial« »pUn« s.ction 23 with a length ot 
40 Inch (im) mhclnit Cltt.d In the lining assembly and 
having splinea with an innar diameter of 5.48 inch 
(139BII.) and a cadial depth ol 0.19 Inch (4.8»m). 

The Joint 18 I. • nliaino piBton eXip joint/ Jar adapted 
to permit poeltlve enap ehntting and locking on downward 
movement, and with positive eprlng e.sleted enap opening 
and locking with enfflclent travel to enable 
disengagement of the opllne eeetlone 22.23. The 
threshold compreesive force to overcome the snap opening 
is greater than the downward force required to advance 
the drilling ««Bembly within the lining assembly and 
manipulate the j-iatch aBBonbly 12. 

The drilling apparacns described above enables the 
simultaneous drilling of a borehole and setting of 
protective easing in highly deviated or borixontal holes 
ea well ae erdlnary holes.. The technique and assembly 
permit, the achievement of a cased and cemented 
horixontal or highly deviated hole at vertical drilled 
depths of appros. l-3km and having horiiontal sections 
of more than isom In extent. 
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This Mti b© achieved: 

(X> vltho^i. having to leave newly drilled hole 

unprotected; 

by P««itclP9 the r.trl.v.l oC ct>e drilling bit 

„d ...«biy ^'"^ 

p.ofct.d by tn. li»i.9 .lmul.a.v.ou«ly s«t i« 

position at the time of dclllioo ..cb tb.t -rill bit. oc 
o.bec tools «ay be change* during drilling or r.trl.vea 
at the end of drilling: 

(3) by permitting the dilUin* bit nt f.ce to be 
ariven by en hydraulic drillii., »otor but at the e.»e 
time enabling the protective ca.in, to be rotated (et a 
lower .peed) by the eurface rot.tlnfl drive equipment. 

The ebove-deecribed method and apparatus exhibit the 
tollo-mg advantages over other techni<iues and in 
addition to those lifted above, as follows! 

the necessity to incur a separate sequence of 
operations tor the eetting ot casing, thus leaving newly 

drilled hole unprotected, ie .ll»li»ted: 

12) the drilling tace or bit is tot.tlonally 

independent of the lining, thus permitting dltferent 

speed. Of rotation to be applied to drill hit end liner 

pipe: 
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O) tbe drilling «.8ombly and atill bit may 
pallea out o£ the bol<» for changing oC tools or tor 
retrieval the ana ot dtiiUng. thu. ..vlng on high 
•left-ln-hol«' capital equipment co«t«; 

(4, the method of insertion of the arllUn* «ee.bly 
within the celng per«.it. the tX.«iblllty of being able 
« drill ana eianiltaneotteXy protect boles of (variable) 
hoclrontal extent in exeese of 500m; 

C5) It Is poe.ible to drill in unocneolidatea 
foraatlone. where hole caving h»« been a problem: 
<«) retrieval of the drilling eeeeBbly after 
drilling l- t-rnlnated permlte tMrther coapletlon and/or 
drilling operatlona in a veil: 

(7) the apparatttB also permlte the addition ot 
further tool* to tbe down-hole aeeembly. «nch a. ee«ent. 
circulation e«ulp»ent and down-hole enrveylng equipBont. 

C8) the lining aeoombly can be cemented In the 
borehole before the drilling aeeenbly is withdrawn: 

<9) if the lining assembly gets stuck during 
drilling, the dcllling aseemhiy can be withdrawn and 
replaced by another lining . assenbly and drilling 
•flSeBblr ot BBSller diaaetes. 
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1. A netbod of deviling and lining a boretoole. 
coBpcising the Bftquenclal steps oe 

(9) drlllinj a borahole by advancing a drilling assembly 
dtlvln* a drilling tool which makee the borehole end 
slmultaneoiiely advancing a lining aeeembly 
surrounding the aclUlng a.^mbly. eo ae to line the 
borahola which is being formed by the drilling 
aeee.biy iadepend^ntly o« the lining aseeably and 
which has a diameter greater than tha external 
diameter of the lining aseembly, and 

(b) withdrawing the drilling aasembly through the lining 
o«6ombly and leaving the lining assembly in the 

borehole - 
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A „«thod aa Claimed in claim 1, in which the" lining 
aaeembly le drawn along by the drilling aeeembly during 
Step <a)e 

3. A method ae claimed in cUlm 1 oc 2. m which the 
lining aeeembly is eotated during step (a). 

4. A method ae claimed la claim 3. lo which the lining 
aeaembly le rotated via the drilling assembly. 
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5 A nethod a« Claimed In any preceding clain.. in whlcn 
tho lima, assembly i« cemented in place before step (b) . 

6. A »etbed as claimed In any preceding claim, in Which 
tbe drilling tool Is withdrawn together with the 
dclillng asBenbly. 

7 Apparatus Cot drllllM and lining a borehole. 
co,nprislng a lining assembly, a drilling assembly which 
extends through the lining assembly, and a drilling tool 
Which IS independent o£ the lining assembly and which Is 
drivable by the dciUlng assembly for drilling a 
borebole having a diameter greater Chan chs external 
aiameter of the lining assembly, the drilling assembly 
being withdrawable through the lining assembly. 

8. ApparatTis as claimed In claim 7. In which the 
drilling tool comprises reaming means which are movable 
between an operatlvo position and an inoperative 
position ixi Which the maximum transverse dimension of 
the tool is le«B than the minimum internal diameter ot 
the lining assembly. 

9. Apparatus as claimed in claim 7 or B. Including 
celeaeable locking means for connecting the lining 
assembly to the drilling asssmbly so as to be drawn 
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along by it- 

i„c..<,in, ..... ^or ..c.cl», ...i., •""">r. 

Lie. t« " • 

^„r for delving the drlllln* tool. 
dtUllng motor for aciv*uv 

• . «t« as Claimed Ir. any of cXalns 7 to ll. la 
assembly. 

,3 ^ -cethod o£ erillla, and llni»« « borehole. 
e...tanclally as ae.cribed with r.ter.ace to the 
acoompanylng dtawlngfl. 

... .PP«atu. .or driUU, aaa lining a bora.oXa. 
.^....n.lally a. daacrlbad vith cet.reace to. and as 
shown in. the aocomp.nylng drawings - 
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